Liver retransplant is the last and only treatment for patients with irreversible graft failure. It is recognized as a high-risk procedure; thus surgical difficulties are multiplied with every successive liver transplant. Liver retransplant is a demanding technical procedure for the surgeon, with no guarantee of postoperative and long-term survival. Here, we report a 29-year-old male patient who underwent a liver transplant in April 2009 due to primary sclerosing cholangitis with overlapping autoimmune hepatitis. The patient underwent liver retransplant in May 2012 due to graft failure. A second liver retransplant was performed in April 2013 using the classical technique. An inflammatory process involving the inferior vena cava and diaphragm forced the surgeon to open the pericardium from the diaphragm and clamp the cuff of the right atrium to perform a hepatoatrial anastomosis of the inferior vena cava. The next steps were performed as for a typical liver transplant. Postoperative stay was free of complications and was not prolonged. Immunosuppression regimen was kept standard. During our follow-up of more than 32 months, the patient continued to show good results. A consecutive hepatectomy in the same recipient is associated with an increased risk of intraoperative complications. When excessive adhesions limit a safe and functioning cavocaval anastomosis, a hepatectomy with the excision of the intrahepatic inferior vena cava and endto-end anastomosis through a pericardial window for the extension of the recipient's' vena cava cuff are feasible options. We found that a hepatoatrial anastomosis does not impair good overall outcomes and long-term results.
Introduction
Liver retransplant is the last and only treatment in patients with irreversible graft failure. Second and third liver transplant procedures are associated with higher morbidity and intraoperative mortality and shorter long-term survival. Furthermore, repeat procedures generate higher costs compared with primary liver transplant due to prolonged hospitalization and increased use of packed red blood cells (PRBC) and packed fresh frozen plasma (PFFP); in addition, more perioperative com plications occur. Data remain limited concerning the technical difficulties, later complications, and long-term results of complex liver transplant procedures.
Case Report
A 29-year-old Polish male patient (Table 1) was initially transplanted in April 2009 due to primary sclerosing cholangitis with overlapping autoimmune hepatitis. In May 2012, he underwent a second liver transplant due to repetitive episodes of cholangitis and end-stage graft failure. Liver transplant was performed using the classic technique with an endto-end anastomosis of the inferior vena cava (IVC). After discharge, the patient was hospitalized several times due to recurrent cholangitis. This was treated by endoscopic retrograde cholangiopancreatography and biliary stenting. Biliary abscesses, ascites, and chronic renal dysfunction were concomitant with primary sclerosing cholangitis of the second graft. At 3 months after transplant, the patient was no longer qualified for retransplant due to anticipated excessive intraoperative bleeding, dense scarring, high risk of postoperative bacteremia, and ongoing poor kidney function. It was concluded that surgery outweighed the chances for a good outcome.
After another 3 months of intense internal treatment, the patient was qualified for a third liver transplant. In mid-April 2013, with a consecutive episode of cholangitis, he was admitted to our department and treated by nasobiliary drainage. Computed tomography showed hepatic abscesses and ischemic lesions in the liver. Graft loss was put forward as a diagnosis with an overlapping biliary cast syndrome, secondary anemia, and chronic renal insufficiency.
Subcostal abdominal access showed distorted anatomic orientation due to dense and solid postinflammatory adhesions surrounding the liver graft. With much difficulty, the intestines were dissected from the visceral side of the graft. The hepatoduodenal ligament (HDL) was then exposed; however, because of thick, solid, and porcelain-like adhesions, none of its structures were identified. A mass clamping test was performed to check whether hemodynamics remained stable. After the previous limb of the Roux-en-Y loop was identified, the biliary anastomosis was dissected and mobilized from the liver. The nasobiliary stent was then retrieved, and the distal end of the bile duct stump was ligated. Mass clamping of the HDL was performed, and sharp dissection identified the grafts' hepatic artery. The portal vein was dissected and cannulated. A venovenous bypass was fully engaged with a stabilized flow of 2 L/min. Both regions of the IVC were clamped and then cut, and graftectomy was completed. However, because of adhesions embodying the subdiaphragmatic part of the IVC, the vascular clamp seemed unstable and at ease of loosening the IVC; it also offered a scarce cuff for anastomosis. An attempt to place a second clamp above the first one onto the hard distorted diaphragm failed. To overcome this obstacle, an excision was made in the diaphragm (Figure 1) , and a window in the pericardium was excised. This created a comfortable exposure of the pericardial part of the IVC, and the vascular clamp was then placed on the right atrium, allowing for appropriate preparation of the IVC cuff for anastomosis ( Figure  2 ). Clamping of the right atrium did not cause cardiac arrhythmia or hemodynamic instability, and electrocardiogram results remained normal.
A hepatoatrial end-to-end anastomosis was performed. The pericardial window was left unsutured with a small passage between the pericardium and right pleural cavity. Two drains were placed into right pleural, which was suture ligated and separated from the abdomen; at that time, suction drainage was initiated.
Portal anastomosis was followed by graft reperfusion with cold ischemia time at 5 hours, 15 minutes, without a reperfusion syndrome and body temperature of 35.2°C to 35.5°C. Dissection of the hepatic artery was performed until the previous arterial anastomosis was exposed. The celiac trunk of the graft liver was sutured to the recipient's proper The patient was extubated in the transplant intensive care unit on the same day of the transplant procedure and remained with sufficient respiratory and circulatory values. An echocardiography was performed on the second postoperative day, which confirmed good results and ruled out any suspicion of cardiac disabilities. The pleural drainage was removed on the third postoperative day, and chest radiography confirmed no signs of pneumothorax and minor effusion in the right pleural space.
The abdominal drains were removed on the second and fourth postoperative days. Total hospitalization in the transplant intensive care unit was 13 days. Renal function was sufficient with no need of further hemodialysis.
Rehabilitation was intensified to twice daily. On postoperative day 13, the patient was moved to the general hospital ward. He was discharged on postoperative day 19 with good overall results. During follow-up (32 months at time of writing this article), magnetic resonance imaging ( Figure 3) showed efficient hepatoatrial anastomosis, no abdominal findings, and good long-term results (Table 2 ). Abbreviations: ALB, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CREA, creatinine; HBG, hemoglobin; HCT, hematocrit; INR, international normalized ratio; PLT, platelet; RBC, red blood cell; Tac, tacrolimus; T-Bil, total bilirubin; WBC, white blood cell
Discussion
Consecutive liver retransplant procedures in a single patient remain a challenging and demanding operation for the surgeon. 1-3 Therefore, appropriate patient selection and time to transplant are important factors when deciding to perform a second or third liver transplant. Because liver retransplant results are statistically worse than results for a primary liver transplant, [3] [4] [5] [6] [7] decisions have to be made with the understanding that success in this procedure is never a guarantee.
Liver retransplant as we all know is associated with higher costs in general. 7, 8 As also shown in our report, PRBC and PFFP use alone multiplied the normal dependence on transfusion units.
Due to risks arising from pleural drainage, abdominal clot organization, and immobilization, the patient's transplant intensive care unit stay was extended; thus costs were elevated. However, with good intensive care and rehabilitation, an overall postoperative stay of under 3 weeks, which if not for the preoperative hospital stay, would be cost sufficient.
Mobilization of the liver is almost always associated with excessive bleeding that is difficult to control throughout surgery. 9, 10 Extended hepatectomy and time to reperfusion will have a negative influence on the outcome; however, during liver retransplant, it means more PRBC, PFFP, and fluid transfusion during slow or no surgical progress, and this may directly affect the intraoperative outcomes. Patient hypothermia is another important issue that is often difficult for anesthesiologists to completely resolve. The above factors are typical for liver retransplant procedures; that is, although significant preparations are made to avoid them, they always accompany this procedure. Therefore, extra units of PRBS and PFFP should be reserved.
As mentioned, survival rates after consecutive liver retransplants are generally worse than during the first transplant. Our clinical results are similar to those reported in the literature. [11] [12] [13] This patient was retransplanted almost 1 year from the previous liver retransplant. Influenced by experience coming from other centers, we postponed the liver retransplant by nearly half a year so as to achieve a better outcome. 4, 8, 10, 14, 15 Liver retransplant is associated with dense adhesions, altered anatomy, and difficulties in identification of vascular structures. Mass clamping of the HDL can shorten graftectomy. As in our case, computed tomography does not show the toughness of adhesions surrounding the IVC. The impossibility for typical IVC anastomosis called for a prompt decision to be made, and with that a peritonealpericardial window was excised. The outcome was good, and postoperative convalescence was not impaired due to this procedure. Use of hepatoatrial anastomosis in rare and difficult cases proves to have no negative effect on postoperative long-term results. Appropriate intensive care and rehabilitation are mandatory, but postoperative hospitalization is not excessively prolonged.
The immunosuppression regimen remained standard in our patient. The key point is to assess whether the recipient's suprahepatic IVC cuff is welcoming to the surgeon. It is always safer to perform an end-to-end cavocaval subdiaphragmatic anastomosis; however, during a consecutive retransplant, if this is not possible, a peritoneal-pericardial window may be the only access toward a successful anastomosis.
Conclusions
A consecutive hepatectomy in the same recipient is associated with an increased risk of intraoperative complications. In cases where excessive adhesions limit a safe and functioning cavocaval anastomosis, a hepatectomy with the excision of the intrahepatic IVC and end-to-end anastomosis through a pericardial window for the extension of the recipient's' IVC cuff are feasible. We found that a hepatoatrial anastomosis does not impair good overall outcome and long-term results.
